ABSTRACT. Ticks were collected from 94 sika deer (Cervus nippon) hunted in the western part of Yamaguchi Prefecture, Japan
Recently numbers of sika deer, Cervus nippon, have been increasing in the mountain areas of Japan due to environmental changes [3] . They occasionally range close to cattle pastures or villages, and livestock and people come to encounter deer more commonly. Deer are known to be infested with many parasites, including ticks, in the field; however, little information has been available on the tick species found on wild deer in Japan. As the deer is a ruminant and known to be closely related to cattle, its sensitivity to tick-borne diseases is similar to that of cattle. For example, Anaplasma marginale is known to be a pathogen for both cattle and deer [11] . In the U.S.A., deer are considered to be an important reservoir of zoonosis agents, such as Borrelia burgdorferi, a Lyme disease spirochete [13] . Thus it is important to clarify the tick species found in sika deer from the viewpoint of both livestock and public health. In the present study, ticks were collected for identification from sika deer in the western part of Yamaguchi Prefecture, at 34°N latitude, and seasonal occurrence of the tick species was analyzed.
From August to November 1999, and March to July 2000, 94 sika deer were hunted near the town of Toyota in the western part of Yamaguchi Prefecture, Japan. A sample of skin with hair was collected from each deer at the cervical region as soon as possible after death. The specimens were sent to Yamaguchi University, kept in a cooler at 4°C. All the ticks found on the skin samples were removed and kept in tubes containing 70% ethanol until identification. Ticks were identified by using taxonomic keys [10, 17] and consulting the description for individual tick species [4, 15, 19] . The detailed structure of hypostomes of immature ticks was observed with ultraviolet light. As accurate morphological identification of most of larvae, and engorged nymphal and adult ticks was difficult, they were identified only at the genus level. Scanning electron microscopy (SEM, NihonDenshi KK, Tokyo Japan) was also used to confirm the identification of some ticks by observing more detailed structures. The tick samples for SEM observation were pretreated as previously described [20] .
The results of identification of the ticks are summarized in Table 1 In previous reports, H. longicornis, H. flava and H. megaspinosa were recorded on sika deer in the mainland of Japan [18, 19] , but no systematic survey has been made on the tick species of sika deer. In our present study, adults and nymphs of H. yeni were recovered from sika deer from April to September, and in November. These solid findings of H. yeni on sika deer suggest that the tick has been established in the deer population of the western part of Yamaguchi Prefecture. It is the first record of this tick species in the mainland of Japan. Haemaphysalis yeni was originally observed on deer in Vietnam [4] , and subsequently the tick was found on deer and dogs on Yakushima island, Kagoshima Prefec- ture [15] . This tick species was also reported in Fujian Province, southern China [2] . Although H. yeni generally prefers warm climates, it can grow and proliferate at around 20°C experimentally [15] . Haemaphysalis yeni was recovered from mountainous areas on Yakushima Island at heights between 185 and 925 m at 30°N latitude. The town of Toyota is surrounded by mountains approximately 600 m in height and located at 34°N latitude with a mean monthly temperature between 3 and 23°C. From these observations, it can be easily supposed that this species of tick can be established in the moderate climate of Yamaguchi Prefecture. Recently tick species were systematically surveyed in the Kyusyu area; however, there were no reports of H. yeni [12] . The origin of H. yeni found in Yamaguchi Prefecture in this study is unknown. Ticks transmit many specific pathogens, such as Rickettsia, Ehrlichia, Borrelia, Babesia and Theileria, to both humans and domestic animals. Rickettsia japonica, which causes the Japanese spotted fever in humans, is transmitted by H. flava, H. longicornis and I. ovatus [8] . Haemaphysalis flava is also a vector of Ehrlichia muris, a pathogen in mouse [9] . Ixodes ovatus transmits Borrelia spp., that cause Lyme disease in humans and dogs [7] , and an ehrlichial species newly recognized in Japan that causes a fetal damage in rodent hosts [16] . It was recently ascertained that H. yeni is a vector of R. sibirica [2] and E. chaffeensis [1] , both are known to be pathogens in humans. Haemaphysalis longicornis is also an important vector of T. sergenti [5] and B. ovata [6] of cattle, and B. gibsoni of dogs [14] . As the sika deer in Yamaguchi Prefecture are infested with these potential vector ticks, the infections with various tick-borne pathogens should be examined in the deer to clarify the epidemiological role of the deer in transmission of these tickborne diseases to humans and domestic animals.
